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PATENT COOPERATION TREATY 



From the INTERNATIOimAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Ariinntnn \/A OOOCiO 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
25 May 2001 (25.05.01) 




International application No. 
PCT/EP00/08939 


Applicant's or agent's file reference 

0099334sc/kl 


International filing date (day/month/year) 

13 September 2000 (13.09.00) 


Priority date (day/month/year) 

28 September 1999 (28.09.99) 


Applicant 

MEDERSKI, Werner et at 



1 . The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 
03 April 2001 (03.04.01) 

| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X [ was 

| | was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


Charlotte ENGER 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



EP0008939 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION RELATING TO PRIORITY CLAIM 

(PCT Rules 26bis.1 and 26bis.2 and 
MarTiinisxraxivc instructions, oecnonb **u^ ariu 


To: 

MFRfK PATENT GMBH 

Postfach 

64271 Darmstadt 

Al 1 PIWIAHMF 
MLLEIVIMU INC 


Date of mailiRg (day/month/year) 
15 January 2001 (15.01.01) 


Applicant's or agent's file reference 

0099334sc/kl 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EP00/08939 


International filing date (day/month/year) 

13 September 2000 (13.09.00) 


Applicant 

MERCK PATENT GMBH et al 



The applicant is hereby notified of the following in respect of the priority claim's) made in the international application. 

1. [X] Correction of priority claim. In accordance with the applicant's notice received on: 19 December 2000 (19.12.00), 

the following priority claim has been corrected to read as follows: 

^ US 28 September 1999 (28.09.99) 09/407,939 

| I even though the indication of the number of the earlier application is missing. 

j | even though the following indication in the priority claim is not the same as the corresponding indication appearing 
in the priority document: 

2. Q Addition of priority claim. In accordance with the applicant's notice received on: , 

the following priority claim has been added: 

| | even though the indication of the number of the earlier application is missing. 

[ | even though the following indication in the priority claim is not the same as the corresponding indication appearing 
in the priority document: 



3. 0 As a result of the correction and/or addition of (a) priority claim(s) under items 1 and/or 2, the (earliest) priority date is: 



4. Q Priority claim considered not to have been made. 

[~~| The applicant failed to respond to the Invitation under Rule 26bis.2(a) (Form PCT/IB/316) within the prescribed time limit. 

| | The applicant's notice was received after the expiration of the prescribed time limit under Rule 26bis.1(a). 

CD Tn © applicant's notice failed to correct the priority claim so as to comply with the requirements of Rule 4.10. 

The applicant may, before the technical preparations for international publication have been completed and subject to the 

payment of a fee, request the International Bureau to publish, together with the international application, information 

concerning the priority claim. See Rule 26bis.2(c) and the PCT Applicant's Guide, Volume I, Annex B2(IB). 

5. □ In case where multiple priorities have been claimed, the above item(s) relate to the following priority claim(s): 



6. A copy of this notification has been sent to the receiving Office and 
f%| to the International Searching Authority (where the international search report has not yet been issued). 
[3 the designated Offices (which have already been notified of the receipt of the record copy). 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

N. Wagner 
Telephone No. (41-22) 338.83.38 



Form PCT/IB/318(July 1998) 



003772199 



Copy for the designated Office (DO/US) PCT/E POO/08939 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
Ur A LHAIMob 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

MERCK PATENT GMBH 
Postfach 

64271 Darmstadt 
ALLEMAGNE 


Date of mailing (day/month/year) 
29 March 2001 (29.03.01) 


Applicants or agent* s file reference 
0099334sc/kl 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EPOO/08939 


International filing date (day/month/year) 

13 September 2000 (13.09.00) 



1. The following indications appeared on record concerning: 

X the applicant [x] the inventor | ] the agent f^] the common representative 


Name and Address 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person X the name | X| the address (x| the nationality X the residence 


Name and Address 

CEZANNE, Bertram 
Goethestrasse 47 
D-64546 Morfelden-Walldorf 
Germany 


State of Nationality 
DE 


State of Residence 
DE 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 

Please note additional applicant and inventor for US only. 


4. A copy of this notification has been sent to: 
|~X] the receiving Office [x] the designated Offices concerned 
| ] the International Searching Authority |~j the elected Offices concerned 
j^J the International Preliminary Examining Authority | | other: 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


Celine Faust 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 


Form PCT/IB/306 (March 1994) 


003931484 



I^-ENT COOPERATION TRE 

PCT 




INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) | i-f 



Applicant's or agent's file reference 
0099334sc/kl 



International application No. 
PCT/EP00/08939 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
13/09/2000 



Priority date (day/month/year) 
28/09/1999 



International Patent Classification (IPC) or national classification and IPC 
C07D239/91 



Applicant 

MERCK PATENT GMBH et al 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
03/04/2001 



Date of completion of this report 
20.07.2001 



Name and mailing address of the international 
preliminary examining authority: 
— — European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Kollmannsberger, M 

Telephone No. +49 89 2399 7364 




Form PCT/l PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/E POO/08939 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -56 as originally filed 



Claims, No.: 

1 -9 as originally filed 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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International application No. PCT/EP00/08939 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1 -9 

No: Claims 

Inventive step (IS) Yes: Claims 1 -9 

No: Claims 

Industrial applicability (I A) Yes: Claims 1-9 

No: Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/I PEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/E POO/08939 

EXAMINATION REPORT - SEPARATE SHEET 



Re It mV 

V-1. Prior Art 

Reference is made to the following document: 

D1: WO 98 11438 A (TREGA BIOSCIENCES) 19 March 1998, cited in the 
application 

V-2. Novelty (Article 33(2) PCT) 

The present application deals with quinazolinones of general structure I (see claim 
1) which act as glycoprotein IblX antagonists. Claimed are the compounds per se 
(claims 1,2), a preparation process (claim 3), the first medical use (claims 4-6), 
pharmaceutical preparations containing the claimed compounds (claim 7) and their 
use for the production of pharmaceutical preparations (claims 8,9). 

For m=n=0 (see general formula I in claim 1) there exists an overlap with the generic 
disclosure of D1 (cf. structural formula on p. 3 of the description with definitions of 
substituents R 1 =cycloalkyl and Y=amino on p.4 and p.17 1.15-21 of the description, 
where R 1 can be cyclohexyl or amino substituted cycloalkyl). However, neither 
examples and nor any preferred range of D1 fall into the overlap. Additionally, the 
compounds claimed in the present application specify a cyclohexyl ring that must be 
substituted. The compounds of the present application encompassed by the 
overlapping range can therefore be considered as a novel selection therefrom. 
The other definitions of R 1 (nomenclature of D1) in D1 do not interfere with the 
present application because they exclude the presence of a cyclohexyl ring. 

The subject-matter of claims 1-9 meets therefore Article 33(2) PCT. 

V-3. Inventive Step (Article 33(3) PCT) 

D1 is regarded as closest prior art. D1 discloses the synthesis of libraries of 
structurally similar quinazoline compounds. 
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INTERNATIONAL PRELIMINARY International application No. PCT/E POO/08939 

EXAMINATION REPORT - SEPARATE SHEET 



The present application deals with the problem of providing compounds that can act 
as glycoprotein IblX antagonists and are thus useful in the field of thrombotic 
disorders. 

Since D1 does not indicate any antithrombotic properties of the disclosed libraries 
and compounds and the molecules are structurally different (see V-1 .) no indication 
exists that would lead the skilled man to the claimed compounds as a solution of this 
problem, assuming that the problem has actually been solved over the whole range 
claimed. 

Article 33(3) PCT is thus fulfilled. 

The applicant is informed that during a following regional phase he might be 
requested to file proof whether and to what extent the stated problem has actually 
been solved. 
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Qutnazolinones 



The invention relates to substituted quinazolinones of the formula I 

'(CH 2 ) n - 
— R 4 




in which 

R and R 1 are independently of each other H, A, OH, OA, OCH 2 -Ar, Hal, 
10 NH 2 , NHA, NA 2 , N0 2 , CN, C(0)R 2 , CONH 2 , CONHA, CONA 2 , 

COOH, COOA or SO^, 
R 2 and R 3 are independently of each other H, A, -C(=NH)-NH 2 or solid 

phase, 

R 4 is Ar, phenylalkyl, cycloalkyl or Het, 

15 Y may be absent and, if present, is alkenyl having 2 to 4 carbon 

atoms, 

A is unbranched or branched alkyl having 1 to 6 carbon atoms, 

. Ar is phenyl, naphthyl, biphenyl or benzofuranyl, which is 

unsubstituted or mono-, di- or trisubstituted by A, OH, OA, 
20 CF 3 , OCF 3 , Hal, CN, COOH, COOA, NH 2 , NHA, NA 2 , N0 2 , 

S0 2 NH 2l S0 2 NAH or S0 2 NA 2 , 
Het is a saturated, partially or completely unsaturated mono- or 

bicyclic heterocyclic radical having 5 to 10 ring members, 
where 1 or 2 N and/or 1 or 2 S or O atoms can be present and 
25 the heterocyclic radical can be mono- or disubstituted by A, 

Hal, OH, OA, CF 3 , OCF 3 , NH 2 , NHA, NA 2 , COOH, COOA, 
phenyl which is unsubstituted or mono-, di- or trisubstituted by 
A, OH, OA, CF 3 , OCF 3 , Hal, CN, COOH, COOA, NH 2 , NHA, 
NA 2 , N0 2 , S0 2 NH 2 , S0 2 NAH or SO z NA 2 or thiophenyl which is 
30 unsubstituted or mono-, di- or trisubstituted by A, OH, OA, 
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CF 3 , OCF 3 , Hal, CN, COOH, COOA, NH 2 , NHA, NA 2 , N0 2 , 

S0 2 NH 2) S0 2 NAH or S0 2 NA 2 , 
Hal is F, CI, Br or I, 

n is 0, 1, 2 or 3, 

5 m is 0, 1, 2 or 3, 

and their pharmaceutical^ tolerable salts and solvates. 

Similar compounds having a quinazolinone parent structure as a 
combinatorial library are disclosed in WO 98/1 1438. W.D. Dean et al, J. 
10 Het. Chem. 1982, 1117-24 and L. Legrand et al, Bull. Soc. Chim. Fr. 1976, 
1 853-6 describes methods for the synthesis of similar quinazolinone 
compounds. 

The invention is based on the object of finding novel compounds having 
15 valuable properties, in particular those which can be used for the 
production of medicaments. 

It has been found that the compounds of the formula I and their salts or 
solvates have very valuable pharmacological properties together with good 
tolerability. 

20 They act especially as GPIblX inhibitors, in particular inhibiting the 

interaction of this receptor with the ligand von Willebrand factor (vWF). This 
action can be demonstrated, for example, by a method which is described 
by S. Meyer et al. in J. Biol. Chem. 1993, 268, 20555-20562. The property 
as GPIblX alpha-thrombin receptor (N.J. Greco, Biochemistry 1996, 35, 

25 915-921) can also be blocked by the compounds mentioned. 

The significance of GPIblX as an adhesion receptor on platelets, which 
mediates the primary interaction of platelets with an arteriosclerotically 
modified vascular wall via binding to the vWF expressed there, has been 
30 described by many authors (e.g. Z.M. Ruggeri in Thromb. Hemost. 1997, 
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78, 611-616). The activation of another platelet adhesion receptor, 
GPIIbllla, following the GPIblX-vWF interaction, leads to platelet 
aggregation and thus to thrombotic vascular occlusion. 

5 A GPIblX antagonist can thus prevent the start of thrombus formation and 
thus also release of active substances from the platelets which, for 
example, promote thrombus growth and have an additional trophic action 
on the vascular wail. This has been shown with inhibitory peptides or 
antibodies in various experimental models (e.g. H Yamamoto et al., 

10 Thromb. Hemost. 1998, 79, 202-210). 

In the case of higher shear forces, the blocking action of GPIblX inhibitors 
exerts its maximum effect, as described by J.J. Sixma et al. in 
Arteriosclerosis, Thrombosis, and Vascular Biology 1996, 16, 64-71. 
15 According to the flow chamber method used there, the compounds of the 
formula I can be characterized as GPIblX inhibitors in whole blood. 

The inhibition of thrombus formation of the GPIblX inhibitors can be 
measured by a modified Born method (Nature 1962, 4832, 927-929) using 
20 botrocetin or ristocetin as an aggregation stimulant. 

The compounds of the formula I according to the invention can therefore be 
employed as pharmaceutical active compounds in human and veterinary 
medicine. They act as adhesion receptor antagonists, in particular as 

25 glycoprotein IblX antagonists, and are suitable for the prophylaxis and/or 
therapy of thrombotic disorders and sequelae deriving therefrom. The 
preferentially best action is to be expected in the case of thrombotic 
disorders in the arterial vascular system, but GPIblX inhibitors also have an 
effect in the case of thrombotic disorders in the venous vascular bed. The 

30 disorders are acute coronary syndromes, angina pectoris, myocardial 
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infarct, peripheral circulatory disorders, stroke, transient ischaemic attacks, 
arteriosclerosis, reocclusion/restenosis after angioplasty/stent implantation. 
The compounds can furthermore be employed as anti-adhesive substances 
where the body comes into contact with foreign surfaces such as implants, 
5 catheters or cardiac pacemakers. 

Therefore, the invention relates further to compounds of the formula I 
according to Claim 1 and their physiologically acceptable salts or solvates 
as pharmaceutical active compounds. 

10 

The invention relates to compounds of the formula I according to Claim 1 
and their physiologically acceptable salts or solvates as glycoprotein IblX 
antagonists. 

15 Comparison medication introduced onto the market which may be 
mentioned are aspirin and GPIIbllla antagonists. 

The invention relates to the compounds of the formula I and their salts or 
solvates, and to a process for the preparation of these compounds and 
20 their salts or solvates, characterized in that 

a) a compound of the formula I is liberated from one of its functional 
derivatives by treating with a solvolysing or hydrogenolysing agent, 
or 

25 b) in stage 1) a compound of the formula II 




II 



in which 

X is CI, Br, OH or a reactive esterified OH group and 



WO 01/23364 



-5- 



PCT/EP00/08939 



10 



15 



20 



25 



Q is NH 2 or NHA, either of which is optionally protected, and 

R and R 1 are optionally protected when they are or contain NH 2 or NHA, 

is reacted with a compound of the formula III 




H 2 N— (CH 2 ) n ^ yR 2 „, 

(CH 2 ) m -N^ R3 

in which R 2 , R 3 , n and m have the meanings indicated in Claim 1, 
to give a compound of forumula IV 

R H^I^ A ^(CH 2 )„-N^ R3 
Q 

» . 

in which R, R 1 , R 2 , R 3 , Q, n and m have the meanings indicated above, 
and 

in stage 2) a compound of formula IV as indicated above is if necessary 
deprotected to give a compound of formula IV in which Q is NH 2 or NHA 
and is reacted with a compound of formula V 

R 4 -Y-CHO V 

in which R 4 and Y have the meanings indicated in Claim 1 , 

or 

c) a radical R, R 1 , R 2 , R 3 and/or R 4 is converted into another radical R, R\ 
R 2 , R 3 and/or R 4 by, for example 

converting an amino group into a guanidino group by reaction with 
an amidinating agent, 
reducing a nitro group, sulfonyl group or sulfoxyl group, 
etherifying an OH group or subjecting an OA group to ether 
cleavage, 

alkylating a primary or secondary amino group, 
3Q - partially or completely hydrolysing a CN group, 

cleaving an ester group or esterifying a carboxylic acid radical, 
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reacting an aryl bromide, aryl iodide, heteroaryl bromide or 
heteroaryiiodide to give the corresponding coupling products by 
means of a Suzuki coupling with boronic acids, 
or carrying out a nucleophilic or electrophilic substitution, 

and/or 

a base or acid of the formula I is converted into one of its salts or solvates. 

The compounds of the formula 1 can have a chirai centre and therefore 
occur in a number of stereoisomeric forms. All these forms (e.g. R and S 
forms) and their mixtures (e.g. the RS forms) are included in the formula 1. 

The compounds according to the invention also include so-called prodrug 
derivatives, i.e. compounds of the formula I modified with, for example, 
alkyl or acyl groups, sugars or oligopeptides and which are rapidly cleaved 
in the body to give the active compounds according to the invention. 

Furthermore, free amino groups as substituents of compounds of the 
formula I can be provided with appropriate conventional protective groups. 
Solvates of the compounds of the formula I are understood as meaning 
adducts of inert solvent molecules to the compounds of the formula 1 which 
are formed on account of their mutual power of attraction. Solvates are, for 
example, mono- or dihydrates or alcoholates. 

The abbreviations used have the following meanings: 

BOC tert-butoxycarbonyl, 

CBZ benzyloxycarbonyl, 

DBU 1 ,8-diazabicyclo[5.4.0]undec-7-ene, 

DCC dicyclohexylcarbodiimide, 

DCE dichloroethane, 

DDQ 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone, 



WO 01/23364 



-7 - 



PCT/EPOO/08939 



D MA d imethy iacetamide , 

DMF dimethyiformamide, 

dppf 1,1'-bis(diphenyiphosphino)ferrocene, 

Et ethyl, 

5 Fmoc fiuorenylmethoxycarbonyl, 

HBTU O-tbenzotriazolyO-N.N.N'.N'-tetramethyluroniurn hexafluoro 

phosphate, 

Me methyl, 

Mtr 4-methoxy-2 t 3,6-trimethylphenylsulfonyl, 

10 OBut tert-butyl ester, 

OMe methyl ester, 

OEt ethyl ester, 

POA phenoxyacetyl, 

Ph phenyl, 

15 TEA triethylamine, 

TFA trifluoroacetic acid. 



In the above formulae, A is alkyl and has 1 to 6, preferably 1, 2, 3 or 4 C 
atoms. Alkyl is preferably methyl, furthermore ethyl, propyl, isopropyl, butyl, 

20 isobutyl, sec-butyl or tert-butyl, additionally also pentyl, 1-, 2- or 

3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-, 
3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 
2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 
1 ,2,2-trimethylpropyl. 

25 A is preferentially methyl. 

Alkenyl having 2 to 4 carbon atoms is preferably vinyl or buta-1 ,3-dienyl; 
vinyl is particularly preferred. 



30 
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Ar is phenyl, naphthyl, biphenyl or benzofuranyl, which is unsubstituted or 
mono-, di- or trisubstituted by A, OH, OA, CF 3> OCF 3 , Hal, CN, COOH, 
COOA, NH 2 , NHA, NA 2 , N0 2 , S0 2 NH 2f S0 2 NAH or SO z NA 2 . 

5 Ar is preferentially phenyl, preferably - as indicated - mono- di- or 
trisubstituted phenyl, specifically preferentially phenyl, 2-, 3- or 
4-methyiphenyl, 2-, 3- or 4-ethylphenyl, 2-, 3- or 4-propylphenyl, 2-, 3- or 
4-isopropylphenyl, 2-, 3- or 4-tert-butylphenyl, 2-, 3- or 4-aminophenyl, 2-, 
3- or4-N,N-dimethylaminophenyl, 2-, 3- or 4-sulfonamidophenyl, 2-, 3- or 

10 4-nitrophenyl, 2-, 3- or 4-hydroxyphenyl, 2-, 3- or 4-methoxyphenyl, 2-, 3- 
or 4-ethoxyphenyl, 2-, 3- or 4-trifluoromethy (phenyl, 2-, 3- or 4- 
trifluoromethoxyphenyl, 2-, 3- or 4-carboxyphenyl, 2-, 3- or 4-cyanophenyl, 

2- , 3- or 4-fluorophenyl, 2-, 3- or 4-chiorophenyl, 2-, 3- or 4-bromophenyl. 
Furthermore Ar is preferentially unsubstituted naphthyl, biphenyl or 

15 benzofuran-5-yl. 

Phenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 4-tert- 
butylphenyl, 4-dimethylaminophenyl, 4-methoxyphenyl, 3-methoxyphenyl, 

3- chlorophenyl, 3,4,5-trimethoxyphenyl, 3,4-dimethoxyphenyl, 2,5- 
dimethoxyphenyl, 3\5'-dimethoxybiphenyl-4-yl, 2 , I 4'-dimethoxybiphenyl-4- 

20 y|, biphenyl-4-yl, naphthalen-1-yl, naphthalen-2-yl or benzofuran-5-yl is 
particularly preferred for Ar. 

Cycloalkyl preferably has 3-7 C atoms and is preferably cyclopropyl or 
cyclobutyl, furthermore preferably cyclopentyl or cyclohexyl, and further 
25 also cycloheptyl; cyclohexyl is particularly preferred . 

Hal is preferably F, CI or Br. 

Het is a saturated, partially or completely unsaturated mono- or bicyclic 
30 heterocyclic radical having 5 to 10 ring members, where 1 or 2 N and/or 1 
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or 2 S or O atoms can be present and the heterocyclic radical can be 
mono- or disubstituted by A, Hal, OH, OA, CF 3 , OCF 3 , NH 2 , NHA, NA 2 , 
COOH, COOA, phenyl which is unsubstituted or mono-, di- or trisubstituted 
by A, OH, OA, CF 3 , OCF 3 , Hal, CN, COOH, COOA, NH 2 , NHA, NA 2 , N0 2 , 
5 S0 2 NH 2 , S0 2 NAH or S0 2 NA 2 or thiophenyl which is unsubstituted or 

mono-, di- or trisubstituted by A, OH, OA, CF 3l OCF 3 , Hal, CN, COOH, 
COOA, NH 2 , NHA, NA 2 , N0 2 , S0 2 NH 2 , S0 2 NAH or S0 2 NA 2 . 

Het is preferably substituted by A, OH, OA, CF 3 , OCF 3 , Hal, CN, COOH, 
10 COOA, NH 2 , NHA, NA 2 , N0 2 , S0 2 NH 2 , S0 2 NAH or S0 2 NA 2 or thiophenyl 
which is unsubstituted or mono-, di- or trisubstituted by A, OH, OA, CF 3 , 
OCF 3 , Hal, CN, COOH, COOA, NH 2l NHA, NA 2 , N0 2 , S0 2 NH 2 , S0 2 NAH or 
S0 2 NA 2 or unsubstituted 2- or 3-furyl, 2- or 3-thiophenyl, 1-, 2- or 
3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 
15 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 

5-isothiazolyl, 2-, 3- or4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore 
preferably 1,2,3-triazoM-, -4- or -5-yl, 1,2,4-triazol-1-, -4- or -5-yl, 

1- or 5-tetrazolyl, 1 ,2 t 3-oxadiazol-4- or -5-yl, 1 ,2,4-oxadiazol-3- or 
-5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 

20 1 ,2,3-thiadiazol-4- or -5-yl, 2-, 3-, 4-, 5- or 6-2H-thiopyranyl, 2-, 3- 

or 4-4H-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-, 4-, 5-, 6- or 
7-benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- 
or 7-1H-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 
7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 

25 7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4- f 5-, 6- or 

7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 1-, 2-, 3-, 4-, 
5-, 6-, 7- or 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolinyl, 1-, 

2- , 3-, 4- or 9-carbazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8- or 9-acridinyl, 



30 
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3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl. The 
heterocyclic radicals can also be partially or completely hydrogenated. Het 
can thus also be 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, 

-3- f -4. or -5-furyl, tetrahydro-2- or -3-furyl t 1,3-dioxolan-4-yl, 
5 tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or 

-5-pyrrolyl, 2,5-dihydro-1-, -2-, -3- t -4- or -5-pyrrolyl, 1-, 2- or 

3- pyrrolidinyl, tetrahydro-1-, -2- or -3-pyrrolyl, tetrahydro-1-, -2- or 

4- imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4-, -5-, -6- t -7-1 H-indolyl, 
2,3-dihydro-1-, -2- -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- 

1 0 or -4-pyrazolyl, 1 ,4-dihydro-1 -2-, -3- or -4-pyridyl, 
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 
1 ,2,3,6-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or 
4-piperidinyl, 1-, 2-, 3- or4-azepanyl, 2-, 3- or 4-morpholinyl, 
tetrahydro-2-, -3- or -4-pyranyl, 1 ,4-dioxanyl, 1 ,3-dioxan-2-, -4- or 

15 -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1- t -2-, -4- or 
-5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1 ,2,3,4-tetrahydro-1-, -2-, -3-, 
-4-, -5-, -6-, -7- or -8-quinolinyl, 1 ,2,3, 4-tetra hydro- 1-, -2-, -3-, 
-4-, -5-, -6-, -7- or -8-isoquinolinyl. 

20 2-Furyl, thiophen-2-yl, thiophen-3-yl, 5-(3,4-dimethoxyphenyl)-thiophen-2-yl 
or 5-[2,2']bithiophenyl is particularly preferred for Het. 

Phenylalkyl preferably has 7, 8, 9 or 10 carbon atoms and is preferably 
phenyimethyl, phenylethyl, phenylpropyl or phenylbutyl; phenylethyl is 
25 particularly preferred . 

The term solid phase indicates a resin for solid-phase chemistry, especially 
for combinatorial chemistry, i.e. by robot- and computer-assisted 
syntheses, and subjected to mass screening as indicated in US 5,463,564; 
30 M. A. Gallop et al., J. Med. Chem. 1994, 37, 1233-1251 and 1385-1401 
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and M.J. Sofia, Drugs Discovery Today 1996, 1, 27-34). The polymeric 
material of the solid phase is generally chosen from the group consisting of 
cross-linked polystyrene, cross-linked polyacrylamide or other resins, 
natural polymers or silicagels. 

The group of cross-linked polystyrene, cross-linked polyacrylamide or other 
resins includes e.g. polyacrylamide, polymethacrylamide, 
polyhydroxyethylmethacrylate, polyamide, polystyrene, (meth)acrylate 
copolymers, for instance from (methy)acrylic acid, esters of (meth)acrylic 
acid and/or 2-methylene-succinic acid, but-2-enoic acid or maleic acid, 
polyurethanes or other copolymers. 

Suitable terminal functional groups or linkers on the surface of the resin 
have to be chosen to attach the compounds to the resin. There exists a 
variety of commercially available resins, e.g. in Novabiochem - The 
Combinatorial Chemistry Catalog, March 99. Examples for sutitable resins 
are carbonate resins with a modified carbonate group as terminal functional 
group like p-nitrophenylcarbonate resin, halogenated resins like Merrifield 
resin (chloromethylpolystyrene) or carboxy resins like carboxy polystyrene 
resin or NovaSyn® TG Carboxy Resin. p-Nitrophenylcarbonate resin is 
particularly preferred. These and other types of resins well known in the art 
can be used in the subject invention. 

R and R 1 are independently of each other H, A, OH, OA, OCH 2 -Ar, Hal, 
NH 2 , NHA, NA 2 , N0 2 , CN, C(0)R 2 t CONH 2 , CONHA, CONA 2 , COOH, 
COOA or SOA where A, Ar, Hal have a preferred meaning indicated 
beforehand and R 2 has a preferred meaning indicated in the following. 

R is preferentially H. 

R 1 is preferentially H, A, OA or Hal. 
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The preferred position of R 1 is the 6- or 7-position of the quinazolinone ring 
system. 

R 2 and R 3 are independently of each other H, A, -C(=NH)-NH 2 or a solid 
5 phase, where A or solid phase have a preferred meaning indicated 
beforehand. 

R 2 is preferentially H. 

R 3 is preferentially H or -C(=NH)-NH 2 , particularly preferred is H. 

10 

R 4 is Ar, phenyialkyl, cycloalkyl or Het, where Ar, phenylaikyl, cycloalkyl or 
Het have a preferred meaning indicated beforehand. R 4 is preferentially 
phenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 4-tert- 
butylphenyl, 4-dimethylaminophenyi, 4-methoxyphenyl, 3-methoxyphenyl, 
15 3-chlorophenyl, 3,4,5-trimethoxyphenyl, 3,4-dimethoxyphenyl, 2,5- 

dimethoxyphenyl, 3\5'-dimethoxybiphenyl-4-yl, 2\4'-dimethoxybiphenyl-4- 
yl, biphenyl-4-yl, naphthalen-1-yl, naphthalen-2-yl or benzofuran-5-yl, 
phenylethyl, cyclohexyl, 2-furyl, thiophen-2-yl, thiophen-3-yl, 5-(3,4- 
dimethoxyphenyl)-thiophen-2-yl or 5-[2,2*]bithiophenyl. 

20 

Y may be absent and, if present, is alkenyl having 2 to 4 carbon atoms. Y is 
preferentially absent or vinyl. 

n and m are each independently of each other 0, 1, 2 or 3, particularly 
25 preferred 1 . 

Some preferred groups of compounds can be expressed by the following 
subformulae la to Im, which correspond to the formula I and in which the 
radicals not designated in greater detail have the meanings indicated in 
30 formula I, but in which 
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in la R is H and 

R 1 is H, A, OA or Hal; 

5 in lb R is H, 

R 1 is H, A, OA or Hal and 

Y is absent; 

in Ic R is H, 

10 R 1 is H, A, OA or Hal and 

Y is alkenyl having 2 to 4 carbon atoms; 

in Id R is H, 

R 1 is H, A, OA or Hal, 

15 R 2 is Hand 

R 4 is Ar; 

in le R is H, 

R 1 is H, A, OA or Hal, 

20 R 2 is H and 

R 4 is phenylalkyl; 

in If R is H, 

R 1 is H, A, OA or Hal, 

25 R 2 is H and 

R 4 is cycloalkyl; 

in Ig R is H, 

R 1 is H, A, OA or Hal, 

30 R 2 is H and 
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R 4 is Het; 

in Ih R is H, 

R 1 is H, A, OA or Hal, 
5 R 2 is H, 

R 3 is H, 

R 4 is phenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 4- 
tert-butylphenyl, 4-dimethylaminophenyl, 4-methoxyphenyl, 3- 
methoxyphenyl, 3-chlorophenyl, 3,4, 5-trimethoxy phenyl, 3,4- 

10 dimethoxyphenyl, 2,5-dimethoxyphenyl, S'^'-dimethoxy- 

biphenyl-4-yl, 2\4 , -dimethoxybiphenyl-4-yl, biphenyl-4-yl, 
naphthalen-1-yl, naphthalen-2-yl or benzofuran-5-yl, 
phenylethyl, cyclohexyl, 2-furyl, thiophen-2-yl, thiophen-3-yl, 
5-(3,4-dimethoxyphenyl)-thiophen-2-yl or 5-[2,2']bithiophenyl, 

15 n is 1 and 

m is 1; 

in Ik R is H, 

R 1 is H, A, OA or Hal, 

20 R 2 is H, 

R 3 is H, 

Y is -CH=CH-, 

R 4 is phenyl, 4-dimethylaminophenyl or 2,5-dimethoxyphenyl, 

n is 1 and 

25 m is 1 ; 

in Im R is H, 

R 1 is H, A, OA or Hal, 

R 2 is H, 

30 R 3 is H, 
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Y is absent, 

R 4 is phenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 4- 
tert-butylphenyl, 4-methoxyphenyl, 3-methoxyphenyl, 3- 
chlorophenyl, 3,4,5-trimethoxyphenyl, 3,4-dimethoxyphenyl, 
3\5'-dimethoxybiphenyl-4-yl, 2 , ,4'-dimethoxybiphenyl-4-yl, 
biphenyl-4-yl, naphthaien-1-yl, naphthalen-2-yl or benzofuran- 
5-yl, phenylethyl, cyclohexyl, 2-furyl, thiophen-2-yl, thiophen- 
3-yl, 5-(3,4-dimethoxyphenyl)-thiophen-2-yl or 5- 
[2,2'lbithiophenyi, 

n is 1 and 

m is 1. 

The compounds of the formula I and also the starting substances for their 
preparation are otherwise prepared by methods known per se, such as are 
described in the literature (e.g. in the standard works such as Houben- 
Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], 
Georg-Thieme-Verlag, Stuttgart), namely under reaction conditions which 
are known and suitable for the reactions mentioned. In this case, use can 
also be made of variants which are known per se, but not mentioned here 
in greater detail. 

The starting substances, if desired, can also be formed in situ such that 
they are not isolated from the reaction mixture, but immediately reacted 
further to give the compounds of the formula I. 

The compounds of the formula I can be obtained by liberating them from 
their functional derivatives by solvolysis, in particular hydrolysis or by 
hydrogenolysis. 

Preferred starting substances for the solvolysis or hydrogenolysis are those 
which otherwise correspond to the formula I, but instead of one or more 
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free amino and/or hydroxyl groups contain corresponding protected amino 
and/or hydroxyl groups, in particular those which instead of an H-N- group 
carry an R'-N- group, in which R' is an amino protective group and/or those 
which instead of the H atom of a hydroxyl group carry a hydroxyl protective 
5 group, e.g. those which correspond to the formula I, but instead of a group 
-COOH carry a group -COOR", in which R" is a hydroxyl protective group. 

A number of - identical or different - protected amino and/or hydroxyl 
groups can also be present in the molecule of the starting substance, if the 
10 protective groups present are different from one another, in many cases 

they can be removed selectively (lit.: T.W. Greene, P.G.M. Wuts, Protective 
Groups in Organic Chemistry, 2nd ed., Wiley, New York 1991, P.J. 
Kocienski, Protecting Groups, 1st ed. or Georg Thieme Verlag, Stuttgart - 
New-York, 1994). 

15 

The expression "amino protective group" is generally known and relates to 
groups which are suitable for protecting (for blocking) an amino group 
against chemical reactions, but which are easily removable after the 
desired chemical reaction has been carried out at other positions in the 

20 molecule. Typical groups of this type are, in particular, unsubstituted or 
substituted acyl, aryl, aralkoxymethyl or aralkyl groups. Since the amino 
protective groups are removed after the desired reaction (or reaction 
sequence), their nature and size is otherwise not critical; however, those 
having 1-20, in particular 1-8, C atoms are preferred. The expression "acyl 

25 group" is to be interpreted in the widest sense in connection with the 

present process. It includes acyl groups derived from aliphatic, araliphatic, 
aromatic or heterocyclic carboxylic acids or sulfonic acids and, in particular, 
alkoxycarbonyl groups, aryloxycarbonyl groups and especially 
aralkoxycarbonyl groups. Examples of acyl groups of this type are alkanoyl 

30 such as acetyl, propionyl, butyryl; aralkanoyl such as phenylacetyl; aroyl 
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such as benzoyl or toluyl; aryloxyalkanoyl such as POA; alkoxycarbonyl 
such as methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, 
BOC, 2-iodoethoxycarbonyl; aralkyloxycarbonyl such as CBZ 
("carbobenzoxy"), 4-methoxybenzyloxycarbonyl (MOZ), 4-Nitro- 
benzyloxycarbonyl oder 9-fluorenylmethoxycarbonyl (Fmoc); 2- 
(phenylsulfonyl)ethoxycarbonyl; trimethylsilylethoxycarbonyl (Teoc) or 
arylsulfonyl such as 4-methoxy-2,3,6-trimethylphenyi-sulfonyl (Mtr). 
Preferred amino protective groups are BOC, furthermore CBZ, Fmoc, 
benzyl and acetyl; particularly preferred Fmoc. 

The expression "hydroxyl protective group" is also generally known and 
relates to groups which are suitable for protecting a hydroxy! group against 
chemical reactions, but which are easily removable after the desired 
chemical reaction has been carried out at other positions in the molecule. 

Typical groups of this type are the abovementioned unsubstituted or 
substituted aryl, aralkyl, aroyl or acyl groups, furthermore also alkylgroups, 
alkyl-, aryl- or aralkylsilylgroups or O t O- or 0,S-acetals. The nature and 
size of the hydroxyl protective groups is not critical, since they are removed 
again after the desired chemical reaction or reaction sequence; groups 
having 1-20, in particular 1-10 C atoms, are preferred. Examples of 
hydroxyl protective groups are, inter alia, benzyl, 4-methoxybenzyl oder 
2,4-dimethoxybenzyl, aroyl groups such as benzoyl or p-nitrobenzoyl, acyl 
groups such as acetyl or pivaloyl, p-toluolsulfonyl, alkyl groups such as 
methyl or tert-butyl, but also allyl, alkylsilyl groups such as trimethylsilyl 
(TMS), triisopropylsilyl (TIPS), tert-butyldimethylsilyl (TBS) or triethylsilyl, 
trimethylsilylethyl, aralkylsilyl groups such as tert-butyldiphenylsilyl 
(TBDPS), cyclic acetals such as isopropylidene-, cyclopentylidene-, 
cyclohexylidene-, benzylidene-, p-methoxybenzylidene- or o,p- 
dimethoxybenzylideneacetal, acyclic acetales such as tetrahydropyranyl 
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(Thp), methoxymethyl (MOM), methoxyethoxy methyl (MEM), 
benzyloxymethyl (BOM) or methylthiomethyl (MTM). Acetyl, benzyl, tert- 
butyl or TBS being particularly preferred. 

5 The liberation of the compounds of the formula I from their functional 

derivatives depending on the protective group used is known in the present 
literature such as T.W. Greene, P.G.M. Wuts, Protective Groups in Organic 
Chemistry, 2nd ed., Wiley, New York 1991, P.J. Kocienski, Protecting 
Groups, 1st ed., Georg Thieme Veriag, Stuttgart - New-York, 1994. In this 

10 case, use can also be made of variants which are known per se, but not 
mentioned here in greater detail. 

The groups BOC and O-tert-butyl can preferably be removed, for example, 
using TFA in dichloromethane or using approximately 3 to 5N HCI in 
15 dioxane at 15-30°C, the Fmoc group using an approximately 5 to 50% 

solution of dimethylamine, diethyiamine or piperidine in DMF at 15-30°C. 

Preferred starting substances for the solvoiysis or hydrogenolysis includes 
also those which otherwise correspond to the formula I, but are attached to 
20 a solid phase. The liberation of the compounds of the formula I from the 
solid phase is known in the present literature such as Novabiochem - The 
Combinatorial Chemistry Catalog, March 99 and cited literature. 

The solid phase with a carbonate moiety as terminal functional group can 
25 preferably be removed, for example, using TFA (50%) in dichloromethane. 

The quinazolinones of formula I can also preferably be prepared, using 
either solution or solid-phase techniques, by combining and reacting an 
anthranilic acid of formula II with an amine of formula III and if necessary 
30 deprotect the given formula IV in which Q is then NH 2 or NHA and reacting 
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the compound of formul IV in which Q is NH 2 or NHA with an aldehyde of 
formula V. 

As a rule, the starting compounds of the formulae II, III and V are known or 
commercially available. 

5 The unknown compounds, however, can be prepared by methods known 
per se. The compounds of the formula II are anthranilic acids. It is 
furthermore possible to introduce appropriate substituents into the aromatic 
by conventional electrophilic or alternatively nucleophilic substitutions. 
Examples of Fmoc protected anthranilic acids, include, but are not limited 

10 to, Fmoc protected anthranilic acid, Fmoc protected 3-methyl anthranilic 
acid, Fmoc protected 3-methoxy anthranilic acid, Fmoc protected 3-chloro 
anthranilic acid or Fmoc protected 4-chloro anthranilic acid. 

Solid-phase techniques may be employed to condense anthranilic acids of 
15 formula II and the amine component of formula III which is resin bound (R 2 
or R 3 is solid phase). 

The amines of formula III in which R 2 or R 3 are H, as a rule, are also 
commercially available and can be attached to the suitable resin by 
coupling procedures well known in the art and as described in the ensuing 
20 Examples. Furthermore, syntheses for the preparation of amines of formula 
111, such as, for example, the Gabriel synthesis, can be used. 

The aldehydes of formula V, as a rule, are also commercially available. 
Furthermore, syntheses for the preparation of aldehydes of formula V, such 
25 as, for example, the oxidation of an alcohol, can be used. 

As a rule, the reactions and the attachment to the resin are carried out in 
an inert solvent. Depending on the conditions used, the reaction time is 
between a few minutes and a number of days, the reaction temperature 
30 between approximately 0° and 150°C, normally between 20° and 130°C. 
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Suitable inert solvents are, for example, hydrocarbons such as hexane, 
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons 
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, 
chloroform or dichloromethane; alcohols such as methanol, ethanol, 

5 isopropanol, n-propanol, n-butanol or tert-butanol; ethers such as diethyl 
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers 
such as ethylene glycol monomethyl or monoethyl ether (methyl glycol or 
ethyl glycol), ethylene glycol dimethyl ether (diglyme); ketones such as 
acetone or butanone; amides such as acetamide, N-methylpyrrolidone 

10 (NMP), dimethylacetamide or dimethylformamide (DMF); nitriles such as 
acetonitrile; sulfoxides such as dimethyl sulfoxide (DMSO); carbon 
disulfide; carboxylic acids such as formic acid or acetic acid; nitro 
compounds such as nitromethane or nitrobenzene; esters such as ethyl 
acetate or mixtures of the solvents mentioned. 

15 

The reaction of the compounds of formula li with compounds of formula III 
is analoguesly to the coupling of peptides. The condensation reaction of 
formula II with formula 111 is preferrably carried out in an inert solvent as 
indicated above in the presence of a dehydrating agent, such as, 
20 dicyclohexylcarbodiimide (DCC), N-(3-dimethylaminopropyl)-N'-ethyl- 

carbodiimide-hydrochlorid (EDC) or diisopropylcarbodiimide (DIC), further 
for instance in the presence af an anhydride of propanphosphonic acid 
(see Angew. Chem. 1980, 92, 129), diphenylphosphorylazide or 2-ethoxy- 
N-ethoxycarbonyl-1,2-dihydroquinoline. 

25 

Particularly preferred is the presence of a coupling agent, such as TBTU 
(©-(benzotriazoM-yO-N.N.N'.N'-bis-^etramethyleneJ-uronium 
tetrafluoroborate) or ©-(benzotriazol-l-yO-N.N.N'.N'-bis-ttetramethylene)- 
uronium hexafluorophosphate. 
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A compound of formula II in which X is a reactive esterified OH group can 
be synthesized by reacting a compound of formula I! in which X is OH with 
HOBt (1-hydroxybenzotriazole) or N-hydroxysuccinimide(e.g. in the 
standard works such as Houben-Weyl, Methoden der organischen Chemie 
5 [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart). 

For the preparation of compounds of the formula I in which R 2 or R 3 are 
-C(=NH)-NH-, a compond of formula I in which R 2 and R 3 are H can be 
treated with an amidinating agent. The preferred amidinating agent is 
10 1-amidino-3,5-dimethylpyrazole (DPFN), which is employed, in particular, in 
the form of its nitrate, or pyrazole-1-carboxamidine. The reaction is 
expediently carried out with addition of a base such as triethylamine or 
ethyldiisopropylamine in an inert solvent or solvent mixture, e.g. DMF at 
temperatures between 0° and 150°C, preferably between 60° and 120°C. 

15 

For the preparation of compounds of the formula I in which R 4 is 
unsubstituted or substituted biphenyl, 5-(3,4-dimethoxyphenyl)-thiophen-2- 
yl or 5-[2,2']bithiophenyl, an appropriate compound of the formula I in which 
R 4 is phenyl chloride, phenyl bromide, phenyl iodide, thiophenyl chloride, 

20 thiophenyl bromide or thiophenyl iodide can be reacted with the appropriate 
boronic acid derivatives in a Suzuki type coupling reaction. This reaction is 
expediently carried out under Palladium catalysis with different phosphines 
as coordination ligands, e.g. Pd(P(Ph) 3 ) 2 , Pd(ll)CI 2 dppf, PdOAc 2 + P(R*) 3 
(R* = phenyl, cyclohexyl, tert-butyl) etc. in the presence of a base such as 

25 potassium carbonate, caesium carbonate, DBU, NaOH, in an inert solvent 
or solvent mixture, e.g. DMF or 1,4-dioxane at temperatures between 0° 
and 150°, preferably between 60° and 120°. Depending on the conditions 
used, the reaction time is between a few minutes and a number of days. 
The boronic acid derivatives can be prepared by conventional methods or 

30 are commercially available. The reactions can be carried out in analogy to 
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the methods indicated in Suzuki et al., J. Am. Chem. Soc. 1989, 111, 
314ff., Suzuki et al., Chem. Rev. 1995, 95, 2457ff and G.C. Fu et al. 
Angew. Chem 1998, 110, 3586. 

5 A base of the formula I can be converted into the associated acid addition 
salt using an acid, for example by reaction of equivalent amounts of the 
base and of the acid in an inert solvent such as ethanol and subsequent 
evaporation. Acids which give physiologically acceptable salts are 
particularly suitable for this reaction. Thus inorganic acids can be used, e.g. 

10 sulfuric acid, nitric acid, hydrohalic acids such as hydrochloric acid or 

hydrobromic acid, phosphoric acids such as orthophosphoric acid, sulfamic 
acid, furthermore organic acids, in particular aliphatic, alicyclic, araliphatic, 
aromatic or heterocyclic mono- or polybasic carboxylic, sulfonic or sulfuric 
acids, e.g. formic acid, acetic acid, propionic acid, pivaiic acid, diethylacetic 

15 acid, malonic acid, succinic acid, pimelic acid, fumaric acid, maleic acid, 

lactic acid, tartaric acid, malic acid, citric acid, gluconic acid, ascorbic acid, 
nicotinic acid, isonicotinic acid, methane- or ethanesulfonic acid, 
p-toluenesulfonic acid, naphthalenemono- and disulfonic acids or 
laurylsulfuric acid. Salts with physiologically unacceptable acids, e.g. 

20 picrates, can be used for the isolation and/or purification of the compounds 
of the formula I. 

On the other hand, compounds of the formula I with bases (e.g sodium or 
potassium hydroxide or carbonate) can be converted into the 
corresponding metal salts, in particular alkali metal or alkaline earth metal 
25 salts, or into the corresponding ammonium salts. 

The invention furthermore relates to pharmaceutical preparations 
comprising at least one compound of the formula I and/or one of its 
physiologically acceptable salts, which are prepared, in particular, in an 
30 non-chemical way. In this case, the compounds of the formula I can be 
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brought into a suitable dose form together with at least one solid, liquid 
and/or semi-liquid excipient or auxiliary and, if appropriate, in combination 
with one or more other active compounds. 

These preparations can be used as medicaments in human or veterinary 
medicine. Possible excipients are organic or inorganic substances which 
are suitable for enteral (e.g. oral) or parenteral administration or topical 
application and do not react with the novel compounds, for example water, 
vegetable oils, benzyl alcohols, alkylene glycols, polyethylene glycols, 
glyceryl triacetate, gelatin, carbohydrates such as lactose or starch, 
magnesium stearate, talc and petroleum jelly. Tablets, pills, coated tablets, 
capsules, powders, granules, syrups, juices or drops are used, in particular, 
for oral administration, suppositories are used for rectal administration, 
solutions, preferably oily or aqueous solutions, furthermore suspensions, 
emulsions or implants, are used for parenteral administration, and 
ointments, creams or powders are used for topical application. The novel 
compounds can also be lyophiiized and the lyophilizates obtained used, for 
example, for the production of injection preparations. The preparations 
indicated can be sterilized and/or can contain auxiliaries such as lubricants, 
preservatives, stabilizers and/or wetting agents, emulsifiers, salts for 
affecting the osmotic pressure, buffer substances, colourants, flavourings 
and/or one or more other active compounds, e.g. one or more vitamins. 

The compounds of the formula I and their physiologically acceptable salts 
act as adhesion receptor antagonists, in particular glycoprotein IblX 
antagonists, and can be employed for the prophylaxis and/or therapy of 
thrombotic disorders and sequelae deriving therefrom. The disorders are 
acute coronary syndromes, angina pectoris, myocardial infarct, peripheral 
circulatory disorders, stroke, transient ischaemic attacks, arteriosclerosis 
and reocclusion/restenosis after angioplasty/stent implantation. 



WO 01/23364 



-24- 



VEP00/08939 



In this case, the substances according to the invention are as a rule 
administered in the dose of the glycoprotein llbllla antagonist ReoPro® of 
preferably between approximately 1 and 500 mg, in particular between 5 

5 and 100 mg, per dose unit. The daily dose is preferably between 

approximately 0.02 and 10 mg/kg of body weight. The specific dose for 
each patient depends, however, on all sorts of factors, for example on the 
efficacy of the specific compound employed, on the age, body weight, 
general state of health and sex, on the diet, on the time and route of 

10 administration, and on the excretion rate, pharmaceutical combination and 
severity of the particular disorder to which the therapy applies. Oral 
administration is preferred. 

Above and below, all temperatures are indicated in °C. In the following 
15 examples, "customary working-up" for solution reactions means: if 

necessary, water is added, if necessary, depending on the constitution of 
the final product, the mixture is adjusted to pHs between 2 and 10 and 
extracted with ethyl acetate or dichloromethane, the organic phase is 
separated off, dried over sodium sulfate and evaporated, and the residue is 
20 purified by chromatography on silica gel and/or by crystallization. 

"Customary working-up" for solid-phase reactions means: the crude 
reaction is filtered and washed with DMF twice, then sucessively with 
methanol and methylene chloride three times, and finally once with methyl 
25 tert-butyl ether. The resin is then dried in vacuo. 

Mass spectrometry (MS) apparatuses Kratos Maldi III and Finnigan LCQ. 
(M+H) + values or M* values are determined. 



30 
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EXAMPLES 



10 



15 



20 



25 



Example 1 : 

3 grams (1.62 mmol) of p-nitrophenylcarbonate resin (1) [Novabiochem: 
0.54 mmol/g loading) is suspended in 30 ml of DMF then 8.1 mmol of C (3- 
Aminomethyl-cyclohexyl)-methylamine is added at room temperature. The 
reaction is then heated to 55° and left to stir for two days. The crude 
reaction is then customary worked up for solid-phase reactions affording 
the resin bound bis amine (2). 



Analogously, by reaction of the p-nitrophenylcarbonate resin (1) with the bis 
amines of formula Hi 



in which R 2 and R 3 are H, excluding C-(3-aminomethyl-cyclohexyl)- 
methylamine, and n and m have the meanings indicated in Claim 1 the 
following resin bound bis amines are obtained: 
cyclohexane-1,3-diamine, resin bound; 
3-aminomethyl-cyclohexylamine, resin bound; 
3-aminoethyl-cyclohexylamine, resin bound; 
3-aminopropyl-cycIohexylamine, resin bound; 
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C-(3-aminoethyl-cyclohexyl)-methylamine, resin bound; 

C-(3-aminopropyl-cyclohexyl)-methylamine, resin bound; 

C-(3-aminoethyl-cyclohexyl)-ethylamine, resin bound; 

C-(3-aminopropyl-cyclohexyl)-propylamine, resin bound; 
5 cyclohexane-1 f 4-diamine, resin bound; 

4-aminomethyl-cyclohexylamine, resin bound; 

4-aminoethyl-cyclohexylamine, resin bound; 

4-aminopropyl-cyclohexylamine, resin bound; 

G-(4-aminomethyl-cycIohexyl)-methylamine l resin bound; 
10 C-(4-aminoethyi-cyclohexyl)-methylamine, resin bound; 

C-(4-aminopropyl-cyclohexyl)-methy!amine, resin bound; 

C-(4-aminoethyi-cyclohexyl)-ethylamine, resin bound and 

C-(4-aminopropyl-cycIohexyl)-propylamine, resin bound. 

15 Example 2: 

1 . Synthesis ofFmoc protected anthranilic acid 

29.15 mmol of anthranilic acid is taken in 100 ml of 1 ,4 dioxane then 145 
mmol of sodium bicarbonate in 20 ml of water is added. Next, 32 mmol of 
Fmoc-CI is added and the reaction is left to stir overnight at room 
20 temperature. The reaction is then concentrated in vacuo and customary 
worked up for solution reactions. The resulting solid is triturated in ethyl 
ether affording the pure product. 

2. Coupling of Fmoc protected anthranilic acid to resin 

25 1 gram of resin (2) is suspended in 10 ml of DMF. The reaction is then 
treated with 1.62 mmol ofFmoc protected anthranilic acid, 1.62 mmol of 
HBTU, and 1.62 mmol of triethyl amine. The reaction is then allowed to 
shake overnight at room temperature. After customary working up, the 
resin is dried in vacuo affording resin bound anthranilic acid (3). 
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3. Cleavage ofFmoc protected group 

1 gram resin (3) is suspended in 10 ml of 20% piperidine/DMF and shaken 
for 1.5 hours at room temperature. The reaction is then customary worked 
up for solid-phase reactions affording the free aniline (4). 

4. Aldehyde condensation and ring closure 

100 mg resin (4) is suspended in 1 ml of dimethyl acetamide then 200 [x\ of 
acetic acid is added followed by the addition of 2.16 mmol of 
benzaldehyde. The reaction is then heated to 80° for two days. The 
reaction is then cooled to toom temperature and customary worked up for 
solid-phase reactions affording the resin (5). 




30 



5. Oxidation to quinazolinone 

100 mg resin (5) is suspended in 4 ml solution of 36 mg of DDQ in DMF. 
Then the reaction is allowed to shake overnight at room temperature. The 
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reaction is then customary worked up for solid-phase reactions affording 
quinazolinone (6) resin bound. 



5 




6. Cleavage of the final product 3-(3-aminomethyl-cycIohexylmethyl)-2- 
phenyt-3H-quinazolin-4-one 

100 mg of resin (6) is suspended in 2 ml of a 50% trifluoroacetic 
acid/methylene chloride solution and shaken for 1.5 hours at room 
temperature. Customary working up for solid-phase reactions afforded 3-(3 
aminomethyl-cyclohexylmethyl)-2-phenyl-3H-quinazolin-4-one; 
MS calc: 347.4 found: 348.2. 

Example 3: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula Ha 



25 




lla 



30 



cleavage of the Fmoc protecting group and reaction with benzaldehyde, 
oxidation and cleavage from the solid phase, the following compounds are 
obtained 
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with R* = 3-CI in formula lla 

3-(3-aminomethyI-cyclohexylmethyl)-6-chloro-2-phenyl-3H 
one; 

MS calc: 381 .9 found: 382.2; 

5 

with R' = 3-CH 3 in formula Ma 

3-(3-aminomethyl-cyclohexylmethyl)-6-methyl-2-phenyl-3H-quina20lin-4- 
one; 

MS calc: 361.5 found: 362.2; 

10 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-phenyl-3H-quinazolin-4- 
one; 

MS calc: 381.9 found: 382.2; 

15 

with R' = 3-OCH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-phenyl-3H-quinazolin-4- 
one; 

MS calc: 377.5. 

20 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 2- 
methyl-benzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

25 

with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-(2-methylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 395.9 found: 396.2; 

30 
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with R' = 3-CH 3 in formula I la 

3-(3-aminomethyl-cyclohexylmethyl)-6-methyl-2-(2-methylpheny 

quinazolin-4-one; 

MS calc: 375.5 found: 376.2; 

5 

with R' = 4-CI in formula lla 

3-(3-aminomethyi-cyclohexylmethyl)-7-chloro-2-(2-methylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 395.9 found: 396.2; 

10 

with R' = 3-OCH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyi)-6-methoxy-2-(2-methylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 391 .5 found: 392.2; 

15 

with R' = H in formula lla 

3-(3-aminomethyi-cydohexylmethyl)-2-(2-methylphenyl)-3H-quinazolin-4- 
one; 

MS calc: 361 .5 found: 362.2. 

20 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 3- 
methyl-benzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

25 

with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-(3-methylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 395.9 found: 396.2; 
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with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methy^ 

quinazolin-4-one; 

MS calc: 375.5 found: 376.2; 

5 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(3-methylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 395.9 found: 396.2; 

10 

with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(3-methylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 391 .5 found: 392.2; 

15 

with R' = H in formula lla 

3-(3-aminomethyl-cycIohexylmethyl-2-(3-methylphenyl)-3H-quinazoiin-4- 
one; 

MS calc: 361 .5 found: 362.2. 

20 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 4- 
methyl-benzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

25 

with R' = 3-Ci in formula lla 

3-(3-aminomethyl-cyciohexylmethyl)-6-chloro-2-(4-methylphenyI)-3H- 

quinazolin-4-one; 

MS caic: 395.9 found: 396.2; 

30 
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with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyc!ohexylmethyl)-6-methyl-2-(4-methyl^ 

quinazolin-4-one; 

MS calc: 375.5 found: 376.2; 

5 

with R' = 4-CI in formula lia 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(4-methylpheny!)-3H- 

quinazolin-4-one; 

MS calc: 395.9 found: 396.2; 

10 

with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(4-methylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 391 .5 found: 392.2; 

15 

with R* = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl-2-(4-methylphenyl)-3H-quinazoiin-4- 
one; 

MS calc: 361 .5 found: 362.2. 

20 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 4-tert- 
butyl-benzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

25 

with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-(4-tert-butylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 438.0 found: 438.2; 
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with R' = 3-CH 3 in formula lla 

3-(3-aminomethyi-cyclohexylmethyl)-6-methyl-2-(4-tert-butyl^ 

quinazolin-4-one; 

MS caic: 417.6 found: 418.2; 

5 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(4-tert-butylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 438.0 found: 438.2; 

10 

with R' = 3-OCH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(4-tert-butylphenyl)-3H- 

quinazolin-4-one; 

MS calc: 433.6 found: 434.2; 

15 

with R' = H in formula lla 

3-(3-aminomethyl-cycIohexylmethyl-2-(4-tert-butylphenyl)-3H-quinazoiin-4- 
one; 

MS calc: 403.6 found: 404.3. 

20 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 3- 
chloro-benzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

25 

with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-(3-chlorophenyl)-3H- 

quinazolin-4-one; 

MS calc: 416.4 found: 416.2; 
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with R' = 3-CH 3 in formula I la 

3-(3-aminomethyl-cyclohexylmethyl)-6-^ 

quinazolin-4-one; 

MS calc: 395.9 found: 396.2; 

5 

with R* = 4-CI in formula lia 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(3-chiorophenyl)-3H- 

quinazolin-4-one; 

MS calc: 416.3 found: 416.2; 

10 

with R' = 3-OCH3 in formula Ma 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(3-chlorophenyl)-3H- 

quinazolin-4-one; 

MS calc: 41 1.9 found: 412.1; 

15 

with R' = H in formula Ha 

3-(3-aminomethyl-cyclohexylmethyl-2-(3-chlorophenyl)-3H-quinazolin-4- 
one; 

MS calc: 381 .9 found: 382.2. 

20 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula 11a, cleavage of the Fmoc protecting group and reaction with 4- 
methoxy-benzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

25 

with R' = 3-CI in formula Ma 

3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-(4-methoxyphenyl)-3H- 

quinazolin-4-one; 

MS calc: 41 1.9 found: 412.2; 

30 
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with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyI)-6-methyl-2-(4-me^^ 

quinazolin-4-one; 

MS calc: 391 .5 found: 392.2; 

5 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(4-methoxyphenyl)-3H- 

quinazolin-4-one; 

MS calc: 411.9 found: 412.2; 

10 

with R' = 3-OCH3 in formula ila 

3-(3-aminomethyl-cyclohexyimethyl)-6-methoxy-2-(4-methoxyphenyl)-3H- 

quinazolin-4-one; 

MS calc: 407.5 found: 408.2; 

15 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl-2-(4-methoxyphenyl)-3H-quinazolin-4- 
one; 

MS calc: 377.5 found: 378.2. 

20 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 3- 
methoxy-benzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

25 

with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-(3-methoxyphenyl)-3H- 

quinazolin-4-one; 

MS calc: 411.9 found: 412.1; 

30 
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with R' = 3-CH 3 in formula Ila 

3-(3-aminomethyl-cyclohexylmethyl)-6-methyl-2-(3-methoxyphen 

quinazolin-4-one; 

MS calc: 391 .5 found: 392.2; 

5 

with R* = 4-CI in formula Ha 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(3-methoxyphenyl)-3H- 

quinazolin-4-one; 

MS calc: 41 1.9 found: 412.2; 

10 

with R* = 3-OCH 3 in formula Ila 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(3-methoxyphenyl)-3H- 

quinazolin-4-one; 

MS calc: 407.5 found: 408.2; 

15 

with R' = H in formula Ila 

3-(3-aminomethyl-cyclohexylmethyl-2-(3-methoxyphenyl)-3H-quinazolin-4- 
one; 

MS calc: 377.5 found: 378.2. 

20 

Example 4: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula Ila 
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cleavage of the Fmoc protecting group and reaction with 3,4,5- 
trimethoxybenzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

5 with R' = 3-CI in formula lla 

3-(3-aminomethyl-cycIohexylmethyl)-6-chloro-2-(3,4,5-trimethoxyphenyl)- 
3H-quinazolin-4-one; 

with R' = 3-CH 3 in formula lla 
10 S^S-aminomethyl-cyclohexylmethylVe-methyl^^S^^-trimethoxyphenyl)- 
3H-quinazolin-4-one; 

with R 1 = 4-CI in formula ila 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(3,4,5-trimethoxyphenyl)- 
1 5 3H-quinazolin-4-one; 

with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(3,4,5-trimethoxyphenyl)- 
3H-quinazolin-4-one; 

20 

with R' = H in formula lla 

3-(3-aminomethyl-cycIohexylmethyl)-2-(3,4,5-trimethoxyphenyl)-3H- 
quinazolin-4-one. 

25 Analogously to example 2, by reaction of resin (2) with a compound of 

formula lla, cleavage of the Fmoc protecting group and reaction with 3,4- 
dimethoxybenzaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 



30 



with R' = 3-CI in formula Ma 
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S-CS-aminomethyl-cyclohexylmethyO-e-chloro^-CS^-dimethoxyphenyO-SH- 
quinazolin-4-one; 

with R' = 3-CH 3 in formula lla 
5 3-(3-aminomethyl-cyclohexyImethyl)-6-methyl-2-(3,4-dimethoxy 
quinazolin-4-one; 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-(3,4-dimethoxyphenyl)-3H- 
1 0 quinazoiin-4-one; 

with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(3,4-dimethoxyphenyl)- 
3H-quinazolin-4-one; 

15 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-(3,4-dimethoxyphenyl)-3H- 
quinazolin-4-one. 

20 Example 5: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 
[2,2^bithiophenyl-5-carbaldehyde, oxidation and cleavage from the solid 
phase, the following compounds are obtained 

25 

with R 1 = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-[2,2']bithiophenyl-5-yl-6-chloro-3H- 

quinazolin-4-one; 

MS calc: 470.1 found: 470.1; 
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with R' = 3-CH 3 in formula lia 

3-(3-aminomethyl-cyclote 

quinazolin-4-one; 

MS calc: 449.6 found: 450.1 ; 

5 

with R' = 4-CI in formula I la 

S-CS-aminomethyl-cyclohexylmethyO^-^^'lbithiophenyl-S-yl-y-chloro-SH- 

quinazolin-4-one; 

MS calc.: 470.1 found: 470.1; 

10 

with R' = 3-OCH3 in formula lla 

S^a-aminomethyl-cyclohexylmethyl^-p^'lbithiophenyl-S-yl-e-methoxy- 

3H-quinazolin-4-one; 

MS calc: 465.6 found: 466.1 ; 

15 

with R* = H in formula lla 

3- (3-aminomethyl-cyclohexylmethyl)-2-[2,2']bithiophenyl-5-yl-3H-quinazolin- 

4- one; 

MS calc: 435.6 found: 436.1 . 

20 



Example 6: 

Analogously to example 2, by reaction of resin (2) with a compound of 
25 formula lla, cleavage of the Fmoc protecting group and reaction with 3- 
furan-2-yl-propenal, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

with R' = 3-CI in formula lla 
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3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-(2-furan-2-yl-vinyl)-3H- 

quinazolin-4-one; 

MS calc: 397.9 found: 398.2; 

5 with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexyimethyl)-6-methyl-2«(2-furan-2-yl-vinyl)-3H- 

quinazolin-4-one; 

MS calc: 377.5 found: 378.3; 

10 with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethy!)-7-chloro-2-(2-furan-2-yl-vinyl)-3H- 

quinazolin-4-one; 

MS calc: 397.9 found: 398.2; 

15 with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-(2-furan-2-yl-vinyl)-3H- 

quinazolin-4-one; 

MS calc: 393.5 found: 394.3; 

20 with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-(2-furan-2-yl-vinyl)-3H-quinazolin-4- 

one; 

MS calc: 363.5 found: 364.2. 

25 Example 7: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 
cyclohexanecarbaldehyde, oxidation and cleavage from the solid phase, 
the following compounds are obtained 
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with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyc!ohexylmethyl)-6-chloro-2-cyc!ohexyl-3H-qui 
one; 

MS calc: 388.0 found: 388.2; 

5 

with R' = 3-CH 3 in formula lla 

3- (3-aminomethyl-cyclohexylmethyl)-6-methyl-2-cyclohexyl-3H-quinazolin- 

4- one; 

MS calc: 367.5 found: 368.3; 

10 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyi)-7-chloro-2-cyclohexyl-3H-quinazolin-4- 
one; 

MS calc: 388.0 found: 388.2; 

15 

with R' = 3-OCH 3 in formula lia 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-cyclohexyl-3H- 

quinazolin-4-one; 

MS calc: 383.5 found: 384.3; 

20 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-cyclohexyl-3H-quinazolin-4-one; 
MS calc: 353.5 found: 354.3. 

25 Example 8: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lia, cleavage of the Fmoc protecting group and reaction with 3- 
phenyl-propionaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

30 
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with R' = 3-CI in formula lla 

3- (3-aminomethyl-cyclohexylmethyi)-6-chloro-2-phenylethyl-3H 

4- one; 

MS calc: 410.0 found: 410.3; 

5 

with R' = 3-CH 3 in formula lla 

3- (3-aminomethyl-cyclohexylmethyl)-6-methyI-2-phenylethyl-3H-quinazolin- 

4- one; 

MS calc: 389.5 found: 390.4; 

10 

with R' = 4-CI in formula lla 

3- (3-aminomethyl-cyclohexylmethyl)-7-chloro-2-phenylethyl-3H-quinazolin- 

4- one; 

MS calc: 410.0 found: 410.3; 

15 

with R* = 3-OCH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-6-methoxy-2-phenylethyl-3H- 

quinazolin-4-one; 

MS calc: 405.5 found: 406.3; 

20 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-phenylethyl-3H-quinazolin-4-one; 
MS calc: 375.5 found: 376.4. 

25 Example 9: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 
biphenyl-4-carbaldehyde, oxidation and cleavage from the solid phase, the 
following compounds are obtained 

30 
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with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-biphenyM-yl-6-chloro-3H- 

quinazolin-4-one; 

MS calc: 458.0 found: 458.2; 

5 

with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexyImethyl)-2-biphenyl-4-yl-6-methyl-3H- 

quinazolin-4-one; 

MS calc: 437.6 found: 438.2; 

10 

with R* = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-biphenyl-4-yl-7-chloro-3H- 

quinazolin-4-one; 

MS calc: 458.0 found: 458.2; 

15 

with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-biphenyl-4-yl-6-methoxy-3H- 

quinazolin-4-one; 

MS calc: 453.6 found: 454.2; 

20 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-biphenyl-4-yl-3H-quinazolin-4-one; 
MS calc: 423.6 found: 424.2. 

25 Example 10: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 
thiophene-3-carbaldehyde, oxidation and cleavage from the solid phase, 
the following compounds are obtained 

30 
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with R' = 3-CI in formula lia 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-3-yl-6-chloro-3H- 

quinazolin-4-one; 

MS calc: 387.9 found: 388.2; 

5 

with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyc!ohexylmethyl)-2-thiophenyl-3-yl-6-methyl-3H- 

quinazolin-4-one; 

MS calc: 367.5 found: 368.2; 

10 

with R* = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-3-yl-7-chloro-3H- 

quinazolin-4-one; 

MS calc: 387.9 found: 388.2; 

15 

with R' = 3-OCH 3 in formuia lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-3-yl-6-methoxy-3H- 
quinazolin-4-one; 

MS calc: 383.5 ; found: 384.2; 

20 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-3-yl-3H-quinazolin-4-one; 
MS calc: 353.5 found: 354.2. 

25 Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 
thiophene-2-carbaldehyde, oxidation and cleavage from the solid phase, 
the following compounds are obtained 

30 with R' = 3-CI in formula lla 
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3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-2-yl-6-chloro-3H- 

quinazolin-4-one; 

MS calc: 387.9 found: 388.2; 

5 with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-2-yl-6-methy!-3H- 

quinazolin-4-one; 

MS calc: 367.5 found: 368.2; 

1 0 with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiopheny!-2-yl-7-chloro-3H- 

quinazolin-4-one; 

MS calc: 387.9 found: 388.1 ; 

15 with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-2-yl-6-methoxy-3H- 

quinazolin-4-one; 

MS calc: 383.5 found: 384.2; 

20 with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-thiophenyl-2-yl-3H-quinazolin-4-one; 
MS calc: 353.5 found: 354.2. 

Example 11: 

25 Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 
naphthalene-2-carbaldehyde, oxidation and cleavage from the solid phase, 
the following compounds are obtained 



30 
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3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-2-yl-6-chloro-3H- 

quinazolin-4-one; 

MS calc: 432.0 found: 432.2; 

5 with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-2-yl-6-methyl-3H- 

quinazolin-4-one; 

MS calc: 41 1 .6 found: 41 2.2; 

10 with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-2-yl-7-chloro-3H- 

quinazolin-4-one; 

MS calc: 432.0 found: 432.2; 

15 with R 1 = 3-OCH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-2-yl-6-methoxy-3H- 

quinazolin-4-one; 

MS calc: 427.6 found: 428.2; 

20 with R* = H in formula lla 

3-(3-aminomethy!-cyclohexylmethyl)-2-naphthalen-2-yl-3H-quinazolin-4- 
one; 

MS calc: 397.5 found: 398.2. 

25 Analogously to example 2, by reaction of resin (2) with a compound of 
formula, lla, cleavage of the Fmoc protecting group and reaction with 
naphthalene-1-carba!dehyde, oxidation and cleavage from the solid phase, 
the following compounds are obtained 

30 with R' = 3-CI in formula lla 
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3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-1-y!-6-chloro-3H- 

quinazoiin-4-one; 

MS calc: 432.0 found: 432.2; 

5 with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-1-yl-6-methyl-3H- 

quinazolin-4-one; 

MS calc: 41 1 .6 found: 412.2; 

10 with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyI)-2-naphthalen-1-yl-7-chloro-3H- 

quinazolin-4-one; 

MS calc: 432.0 found: 432.2; 

15 with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-1-yl-6-methoxy-3H- 

quinazolin-4-one; 

MS calc: 427.6 found: 428.2; 

20 with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-1-yl-3H-quinazolin-4- 

one; 

MS calc: 397.5 found: 398.2. 

25 Example 12: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 3- 
phenyl-propenal, oxidation and cleavage from the solid phase, the following 
compounds are obtained 
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with R' = 3-CI in formula ifa 
3-(3-aminomethyl-cyclohexy^ 
MS calc: 407.9 found: 408.2; 

5 with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-styryl-6-methyl-3H-quina2olin-4-one; 
MS calc: 387.5 found: 388.3; 

with R' = 4-CI in formula lla 

10 3-(3-aminomethyl-cyclohexylmethyl)-2-styryl-7-chloro-3H-quinazolin-4-one; 
MS calc: 407.9 found: 408.2; 

with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-styryl-6-methoxy-3H-quina2olin-4- 
15 one; 

MS calc: 403.5 found: 404.3; 
with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-styryl-3H-quinazolin-4-one; 
20 MS calc: 373.5 found: 374.3. 



Example 13: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 
benzofuran-5-carbaldehyde, oxidation and cleavage from the solid phase, 
the following compounds are obtained 
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3-(3-aminomethyl-cyclohexylmethyI)-2-benzofuran-5-yl-6-chloro-3H- 

quinazolin-4-one; 

MS calc: 421 .9 found: 422.2; 

5 with R' = 3-CH 3 in formula I la 

3-(3-aminomethyl-cyclohexylmethyl)-2-benzofuran-5-yl-6-methyl-3H- 

quinazolin-4-one; 

MS calc: 401 .5 found: 402.2; 

1 0 with R' = 4-CI in formula Ma 

3-(3*aminomethyl-cycIohexylmethyl)-2-benzofuran-5-yl-7-chloro-3H- 

quinazolin-4-one; 

MS calc: 421.9 found: 422.2; 

15 with R' = 3-OCH 3 in formula Ma 

3-(3-aminomethyl-cyclohexyimethyl)-2-benzofuran-5-yl-6-methoxy-3H- 

quinazolin-4-one; 

MS calc: 417.5 found: 418.1; 

20 with R' = H in formula Ma 

3-(3-aminomethyl-cyclohexylmethyl)-2-benzofuran-5-yl-3H-quinazolin-4- 
one; 

MS calc: 387.5 found: 388.2. 

25 Example 14: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 3-(4 
dimethylamino-phenyl)-propenal, oxidation and cleavage from the solid 
phase, the following compounds are obtained 
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with R' = 3-CI in formula (la 
3-(3-aminomethyl-cyclohexylme 
chloro-3H-quinazolin-4-one; 
MS calc: 451.0; 

5 

with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-[2-(4-dimethylamino-phenyl)-vinyl]-6- 

methyl-3H-quinazolin-4-one; 

MS calc: 430.6; 

10 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-[2-(4-dimethylamino-phenyl)-vinyl]-7- 

chloro-3H-quinazolin-4-one; 

MS calc: 451.0; 

15 

with R' = 3-OCH3 in formula Ma 

3-(3-aminomethyl-cyclohexylmethyl)-2-[2-(4-dimethylamino-phenyl)-vinyl]-6- 

methoxy-3H-quinazolin-4-one; 

MS calc: 446.6; 

20 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-[2-(4-dimethylamino-phenyl)-vinyl]- 

3H-quinazolin-4-one; 

MS calc: 416.6. 

25 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 3-(2,5- 
dimethoxy-phenyl)-propenal, oxidation and cleavage from the solid phase, 
the following compounds are obtained 
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with R' = 3-CI in formula Ma 

3-(3-aminomethyl-cyclohe^ 

chloro-3H-quinazolin-4-one; 

5 with R' = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-[2-(2,5-dimethoxy-phenyl)-vinyl]-6- 
methyl-3H-quinazolin-4-one; 

with R' = 4-CI in formula lla 

10 3-(3-aminomethyl-cyclohexylmethyl)-2-[2-(2,5-dimethyoxy-phenyl)-vinyl]-7- 
chloro-3H-quinazolin-4-one; 

with R* = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-[2-(2,5-dimethoxy-phenyl)-vinyl]-6- 
1 5 methoxy-3H-quinazoiin-4-one; 

with R' = H in formula ila 

3-(3-aminomethyl-cyclohexylmethyi)-2-[2-(2,5-dimethoxy-phenyl)-vinyl]-3H- 
quinazolin-4-one. 

20 

Example 15: 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 4- 
bromo-benzaldehyde, Suzuki-reaction with 2,4-dimethoxyphenyl boronic 
25 acid as indicated afterwards, oxidation and cleavage from the solid phase, 
the following compounds are obtained 

with R' = 3-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-(2 , ,4'-dimethoxy-biphenyl-4-yl)-6- 
30 chloro-3H-quinazolin~4-one; 
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with R* = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-(2\4'-dimethoxy-biphenyl-4-yl)-6- 
methyl-3H-quinazolin-4-one; 

5 

with R' = 4-CI in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-(2 , ,4 , -dimethoxy-biphenyl-4-yl)-7- 
chloro-3H-quinazolin-4-one; 

10 with R' = 3-OCH3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-(2 , ,4 , -dimethoxy-biphenyl-4-yl)-6- 
methoxy-3H-quinazolin-4-one; 

with R' = H in formula lla 
15 3-(3-aminomethyl-cyclohexylmethyl)-2-(2 , ,4 , -dimethoxy-biphenyl-4-yl)-3H- 
quinazolin-4-one. 

Suzuki reaction according to G.C. Fu et al., Angew. Chem. 1998, 110, 
3586-3587: 

20 

1 gram of resin bound 3-(3-aminomethyl-cyclohexylmethyl)-2-(4- 
bromophenyl)-3H-quinazolin-4-one is suspended in 10 ml of 1,4-dioxane. 
The reaction is then treated with 1.62 mmol Cs 2 C0 3f 1.62 mmol of 2,4- 
dimethoxyphenyl boronic acid and 10 mol% ([Pd 2 (dba) 3 ] + P(tert-Bu) 3 ). The 
25 reaction is then allowed to shake at 80° until conversion is complete. After 
cooling the reaction mixture, it is worked up as is customary. 

Analogously to example 2, by reaction of resin (2) with a compound of 
formula lla, cleavage of the Fmoc protecting group and reaction with 4- 
30 bromo-benzaldehyde, Suzuki-reaction with 3,5-dimethoxyphenyl boronic 
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acid as indicated afterwards, oxidation and cleavage from the solid phase, 
the following compounds are obtained 

with R' = 3-CI in formula ila 
5 3-(3-aminomethyl-cyclohexylmethyl)-2-(3',5'-dimethoxy-biphenyl-4-yl)-6- 
chloro-3H-quinazolin-4-one; 

with R* = 3-CH 3 in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-(3',5'-dimethoxy-biphenyl-4-yl)-6- 
1 0 methyl-3H-quinazolin-4-one; 

with R' = 4-CI in formula lla 

S^S-aminomethyl-cyclohexylmethyO-Z-CS'.S'-dimethoxy-biphenyM-yi)-/- 
chloro-3H-quinazolin-4-one; 

15 

with R' = 3-OCH 3 in formula lla 

S^S-aminomethyl-cycIohexylmethyO^-CS'.S'-dimethoxy-biphenyM-yO-e- 
methoxy-3H-quinazolin-4-one; 

20 with R* = H in formula lla 

3-(3-aminomethyI-cyclohexylmethyl)-2-(3*,5 , -dimethoxy-biphenyl-4-yl)-3H- 
quinazolin-4-one. 

Analogously to example 2, by reaction of resin (2) with a compound of 
25 formula lla, cleavage of the Fmoc protecting group and reaction with 5- 
bromo-thiophenyl-2-carbaldehyde, Suzuki-reaction with 3,4- 
dimethoxyphenyl boronic acid as indicated afterwards, oxidation and 
cleavage from the solid phase, the following compounds are obtained 
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with R' = 3-CI in formula lla 
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3-(3-aminomethyl-cyclohexylmethyl)-2-[5-(2,4-.dimethoxy-phenyl)-2- 
thiophenyl]-6-chloro-3H-quinazolin-4-one; 

with R' = 3-CH 3 in formula Ma 
5 3-(3-aminomethyl-cyc!ohexylmethyl)-2-[5-(2,4-dimethoxy-^ 
thiophenyl]-6-methyl-3H-quinazoiin-4-one; 

with R* = 4-CI in formula Ma 

3-(3-aminomethyl-cyclohexylmethyl)-2-[5-(2,4-dimethoxy-phenyl)-2- 
1 0 thiophenyl]-7-chloro-3H-quinazoiin-4-one; 

with R' = 3-OCH 3 in formula Ma 

3-(3-aminomethyl-cyclohexylmethyl)-2-[5-(2,4-dimethoxy-phenyl)-thiophen- 
2~yl]-6-methoxy-3H-quinazolln-4-one; 

15 

with R' = H in formula lla 

3-(3-aminomethyl-cyclohexylmethyl)-2-[5-(2 t 4-dimethoxy-phenyl)-thiophen- 
2-yl]-3H-quinazolin-4-one. 

20 The following examples relate to pharmaceutical preparations: 
Example A: Injection vials 

A solution of 100 g of an active compound of the formula I and 5 g of 
disodium hydrogenphosphate is adjusted to pH 6.5 in 3 I of double-distilled 
water using 2N hydrochloric acid, sterile-filtered, dispensed into injection 

25 

vials, lyophilized under sterile conditions and aseptically sealed. Each 
injection vial contains 5 mg of active compound. 
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Exampl B: Suppositori s 

A mixture of 20 g of an active compound of the formula I is melted with 
100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and 
allowed to cool. Each suppository contains 20 mg of active compound. 

5 

Example C: Solution 

A solution is prepared from 1 g of an active compound of the formula I, 
9.38 g of NaH 2 P0 4 .2H 2 0, 28.48 g of Na 2 HP0 4 .12H 2 0 and 0.1 g of 
benzalkonium chloride in 940 ml of double-distilled water. The mixture is 
1Q adjusted to pH 6.8, made up to 1 I and sterilized by irradiation. This solution 
can be used in the form of eye drops. 

Example D: Ointment 

500 mg of an active compound of the formula I is mixed with 99.5 g of 
^ 5 petroleum jelly under aseptic conditions. 

Example E: Tablets 

A mixture of 1 kg of active compound of the formula I, 4 kg of lactose, 
1.2 kg of potato starch, 0.2 g of talc and 0.1 kg of magnesium stearate is 
2Q compressed in a customary manner to give tablets such that each tablet 
contains 10 mg of active compound. 

Example F: Coated tablets 

Analogously to Example E, tablets are pressed which are then coated with 
2g a coating of sucrose, potato starch, talc, tragacanth and colourant in a 
customary manner. 

Example G: Capsules 

2 kg of active compound of the formula I are dispensed into hard gelatin 
capsules in a customary manner such that each capsule contains 20 mg of 
the active compound. 



WO 01/23364 



-56- 



PCT/EPOO/08939 



Exampl H: Ampules 

A solution of 1 kg of active compound of the formula I in 60 ml of double- 
distilled water is sterile-filtered, dispensed into ampoules, lyophilized under 
sterile conditions and aseptically sealed. Each ampoule contains 10 mg of 
active compound. 
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What is claim d is: 



1. Compounds of the formula I 

O 




N /(CH 2 ) n - ^ 

(CH 2 ) m — N 

R 4 




R3 



in which 

R and R 1 are independently of each other H, A, OH, OA, OCH 2 -Ar, Hal, 
10 NH 2 , NHA, NA 2 , N0 2 , CN, C(0)R 2 , CONH 2 , CONHA, CONA 2 , 

COOH, COOA or SOA 
R 2 and R 3 are independently of each other H, A, -C(=NH)-NH 2 or solid 

phase, 

R 4 is Ar, phenylaikyl, cycloalkyl or Het, 

15 Y may be absent and, if present, is alkenyl having 2 to 4 carbon 

atoms, 

A is unbranched or branched alkyl having 1 to 6 carbon atoms, 

. Ar is phenyl, naphthyl, biphenyl or benzofuranyl, which is 

unsubstituted or mono-, di- or trisubstituted by A, OH, OA, 
20 CF 3 , OCF 3 , Hal, CN, COOH, COOA, NH 2 , NHA, NA 2 , N0 2 , 

S0 2 NH 2 , S0 2 NAH or S0 2 NA 2 , 
Het is a saturated, partially or completely unsaturated mono- or 

bicyclic heterocyclic radical having 5 to 10 ring members, 
where 1 or 2 N and/or 1 or 2 S or O atoms can be present and 
25 the heterocyclic radical can be mono- or disubstituted by A, 

Hal, OH, OA, CF 3 , OCF 3l NH 2 , NHA, NA 2 , COOH, COOA, 
phenyl which is unsubstituted or mono-, di- or trisubstituted by 
A, OH, OA, CF 3> OCF 3t Hal, CN, COOH, COOA, NH 2 , NHA, 
NA 2 , N0 2 , S0 2 NH 2 , S0 2 NAH or S0 2 NA 2 or thiophenyl which is 
30 unsubstituted or mono-, di- or trisubstituted by A, OH, OA, 
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CF 3) OCF 3 , Hal, CN, COOH, COOA, NH 2 , NHA, NA 2 , N0 2 , 

S0 2 NH 2 , S0 2 NAH or S0 2 NA 2 , 
Hal is F, CI, Br or I, 

n is 0,1, 2 or 3, 

m is 0,1, 2 or 3, 

and their pharmaceutical^ tolerable salts and solvates. 

2. Compounds of the formula I according to Claim 1 

a) 3-(3-aminomethyl-cyclohexylmethyl)-2-[2,2']bithiophenyl-5-yl-6- 
methoxy-3H-quinazolin-4-one, 

b) 3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-1-yl-6-methoxy-3H- 
quinazolin-4-one; 

c) 3-(3-aminomethyi-cyclohexylmethyl)-2-naphthalen-1-yl-6-methyl-3H- 
quinazoiin-4-one; 

d) 3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-1-yl-3H-quinazolin- 
4-one; 

e) 3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-2-yl-6-methoxy-3H- 
quinazolin-4-one; 

f) 3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-2-yl-3H-quinazolin- 
4-one; 

g) 3-(3-aminomethyl-cyclohexylmethyl)-2-naphthalen-2-yl-6-methyl-3H- 
quinazolin-4-one; 

h) 3-(3-aminomethyl-cyclohexylmethyl)-6-chloro-2-naphtha!en-2-yl-3H- 
quinazolin-4-one; 

i) 3-(3-aminomethyl-cyclohexylmethyl)-7-chloro-2-naphtha!en-2-yl-3H~ 
quinazolin-4-one; 

and their physiologically acceptable salts and solvates. 

3. Process for the preparation of the compounds of the formula I according 
to Claim 1 and their salts or solvates, characterized in that 
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10 



15 



25 



a) a compound of the formula I is liberated from one of its functional 
derivatives by treating with a solvolysing or hydrogenolysing agent, 
or 

b) in stage 1) a compound of the formula II 

COX 

Q 

in which 

X is CI, Br, OH or a reactive esterified OH group and 

Q is NH 2 or NHA, either of which is optionally protected, and 

R and R 1 are optionally protected when they are or contain NH 2 or NHA, 

is reacted with a compound of the formula HI 





H 2 N— (CH 2 ) n ^ /R 2 

(CH 2 ) m — N 



R3 

in which R 2 , R 3 , n and m have the meanings indicated in Claim 1, 
to give a compound of forumula IV 

Q 

in which R, R\ R 2 , R 3 , Q, n and m have the meanings indicated above, 
and 

in stage 2) a compound of formula IV as indicated above is if necessary 
deprotected to give a compound of formula IV in which Q is NH 2 or NHA 
and is reacted with a compound of formula V 

R 4 -Y-CHO V 
in which R 4 and Y have the meanings indicated in Claim 1, 
or 
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c) a radical R, R\ R 2 , R 3 and/or R 4 is converted into another radical R, 
R\ R 2 , R 3 and/or R 4 by, for example 

converting an amino group into a guanidino group by reaction with 

an amidinating agent, 
5 - reducing a nitro group, sulfonyl group or sulfoxyl group, 

etherifying an OH group or subjecting an OA group to ether 

cleavage, 

alkylating a primary or secondary amino group, 
partially or completely hydrolysing a CN group, 

10 - cleaving an ester group or esterifying a carboxylic acid radical, 

reacting an aryl bromide, aryl iodide, heteroaryl bromide or 
heteroaryliodide to give the corresponding coupling products by 
means of a Suzuki coupling with boronic acids, 
or carrying out a nucleophilic or electrophiiic substitution, 

15 and/or 

(e) a base or acid of the formula I is converted into one of its salts or 
solvates. 

4. Compounds of the formula I according to Claim 1 and their 
20 physiologically acceptable salts or solvates as pharmaceutical active 

compounds. 



5. Compounds of the formula I according to Claim 1 and their 
physiologically acceptable salts or solvates as glycoprotein IblX 

25 antagonists. 

6. Compounds of the formula I according to Claim 1 and their 
physiologically acceptable salts or solvates as glycoprotein IblX 
antagonists for the control of thrombotic disorders and sequelae deriving 

30 therefrom. 
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7. Pharmaceutical preparation characterized in that it contains at least one 
compound of the formula I according to Claim 4 and/or one of its 
physiologically acceptable salts or solvates. 

5 8. Use of compounds of the formula I according to Claim 1 and/or their 
physiologically acceptable salts or solvates for the production of a 
pharmaceutical preparation for the control of thrombotic disorders and 
sequelae deriving therefrom or for use as anti-adhesive substances. 

10 9- Use of compounds of the formula I according to Claim 4 and/or their 
physiologically acceptable salts or solvates for the production of a 
pharmaceutical preparation for the treatment of illnesses, such as for the 
prophylaxis and/or therapy of thrombotic disorders, as well as sequelae 
such as, for example, myocardial infarct, arteriosclerosis, angina 

15 pectoris, acute coronary syndromes, peripheral circulatory disorders, 

stroke, transient ischaemic attacks, reocclusion/restenosis after 
angioplasty/stent implantations or as anti-adhesive substances for 
implants, catheters or heart pacemakers. 
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